The former will be apparent when we wish to consider, in a rational way, the maturity process of the ability underlying a test and the latter will be helpful when we make an attempt to compare results of several tests which are supposed to measure the same ability.
For the purpose of obtaining rational mental growth curves and comparing them with one another, I constructed the absolute scale for the Japanese Binet-style intelligence tests of three kinds ; the Suzuki-Binet (14) , the Tanaka-Binet (21) and the TakemasaBinet (22) and for the WISC (10), the Japanese version of the Wechsler intelligence scale for children (8, 9, 24) . Since good agreement was found among the results of these tests, it was possible to define a representative growth curve which should depict, so to speak, the objective feature of the maturity of Japanese children in intelligence. Besides, owing to the advantages of the absolute scale, an attempt was made to compare the results of Japanese data with the results of several foreign tests and some satisfactory agreement was discovered provided that the standards of the scale were equated in an appropriate way.
The assumption underlying the absolute scaling procedure may be best stated as follows; * In carrying out laborious computations involved in this study, the author received very real assistance from Mr.T. Yoshida 
(I)
A mental process which is required to respond to each item (j) will be represented by a hypothetical continuum on which is located the measure of degree of that process possessed by an examinee as xj'.
(II) There will exist an ability which is fundamental for the test consisting of n items as a whole. Forming a nucleus of the n processes assumed above, it will also be represented by a hypothetical continuum X.
(III) Let a projection of x;' on X be denoted by x;, and it is assumed for x; the normal distribution function; (1) provided that examinees are grouped according to their age (i).
In other words, if the distribution of xi' is considered on X, it is to be of the same form (1) irrespective of item j. The mean, Mi, as well as the standard deviation, Q,, is a function of the age i only.
Let a correlation between x,; for item j and xik foi item k in an age level i be denoted by rjk(i), then no restriction is imposed on rjk(i).
(IV) There will exist on X a measure of the ability G; which represents a threshold for passing item j, and G; is a function of the item* only. Then the probability Pi, that an examinee of age i will answer an item j correctly is given by the equation. and a (ti-1,j), small if any, was ignored, namely, a, was assumed to be equal to ai_1.
If one wishes, goodness of fit of (5) to the data can be evaluated by the use of the chi-square test and, in cases of the three Binet-style tests, necessary information is listed in Table  1 where X02 means the observed value of Equation (8) (1), an approximately linear trend can be also observed in this scatter diagram as exemplified in Fig. 2 which deals with the same age levels as in Fig. 1 . As a matter of course, the linearity of the former is inferior to that of the latter, but, it is still true, the total variance in Fig. 2 The absolute scale can also be constructed by the use of the raw score as landmark.
Then the subscript j should be understood as denoting one of the discrete steps of the score, so P"j represents the proportion of the examinees of age i whose raw score is more than a score j, and G, represents a threshold of the ability for obtaining the score larger than j. If the raw score is used as landmark, it is to be noted that P,, for score j and P,afor score k are not independent.
Hence, the scaling procedure described above cannot be applied. I constructed the absolute scale of this type for the Suzuki-Binet with the purpose of making an international comparison of the mental growth curves.
The procedure employed here will be described later.
GROWTH CURVE FOR THE BINET STYLE TEST
The scaled values of M, and a, of the three Binet-style tests are given in Table 1 . As the origin and the unit of the scale for all the tests , the mean and the standard deviation of the 6-year-group of the Suzuki- It is satisfactory to see that these also run quite closely to the growth curve defined from the Japanese data.
The result of the four tests seems to coincide as far as the range of age indicated in Fig. 3 the case in the majority of the items, but in some items marked trends of two directions were observed in the value of G, as shown in Fig.4 as examples. Besides, it was discovered that the type A consisted of the items where "memory" plays a critical role , and the type B of the items which have something to do with "information". Thus, strictly speaking, several groups are to be defined* among x;' postulated in (1), whose rate of maturity is somewhat different from one to another and among them "information" and "memory" are the most remarkable ones.
As to the rate, it can be said, from the direction of the trend, the former represents the greatest and the latter the least.
If this interpretation is correct, the growth curve of each of the subtest of the WISC should show a different rate of maturity and the growth curve of the omnibus test such as the Binet-style should run in between them.
GROWTH CURVES FOR THE WISC
From among the subtests of the WISC, seven listed in Table 2 , were selected as objects of the absolute scaling.
The subtests consisting of only a few items and the subtests inappropriate for the sealing were discarded.
In this case, age i and age i+2 were paired in calculation to make values of adjacent M's independent in the growth curve. The zigzags observed in Fig. 5 should never have appeared if age i and age i+1 had been paired as usual. The * As a result of the factor analysis applied to item-to-item correlation matrix, it became clear in the Takemasa-Binet that the uni-f actor model was inappropriate to account for the data (1). between a and M, he came to the idea of locating the absolute zero of the scale to the point at which a vanishes, since the value of a cannot be negative in its nature. What is most interesting, then, is the fact he succeeded to show in several tests that the mental growth curve, when extrapolated, passed through the absolute zero at or about three months before birth (19).
However, it should not be overlooked that the shape of the growth curve is considerably different from test to test.
As far as I know, no attempt has yet been made to compare the growth curves of these tests.
Unfortunately this discovery was not confirmed in this study.
In the Tanaka-Binet, the Takemasa-Binet and the WISC, the increase of a with M was so slight that the absolute zero could hardly be located.
Although the position of the absolute zero could be accurately estimated in the Suzuki-Binet, it was entirely different from that of the Binet (Cyril Burt) and the growth curve did not seem to be asymptotic to this point (24). In accounting for these discrepancies no other reason might be thought of than that something must have been different in the sampling procedure of these tests which show excellent agreement in so far as the growth curves are concerned.
SCALING BY RAW SCORE AS LANDMARK
Since most of the absolute scales developed in the U.S. are constructed by the use of the raw score as landmark, it was felt desirable to construct the scale of the Japanese test in the same way.
Necessary information for this purpose was available only in the Suzuki-Binet among the three Binet-style tests. The result is shown in Table 3 . 2) Agreement among the results of these tests was great and a representative growth curve was obtained which would depict the objective feature of the maturity of the Japanese children in intelligence.
3) The growth curve thus defined was also in good agreement with that of the Binet test (Cyril Burt), provided that the standards of the scale were equated in an appropriate way.
4) The model involved in the absolute scaling was discussed in connection with the results of this study and with the results of the factor analysis applied to the SuzukiBinet test and to the WISC.
5) The absolute scale was constructed for the Suzuki-Binet test by the use of the score as landmark, and the growth curves of eight foreign tests were converted on this scale for the purpose of comparison. 6) As far as the growth curves are concerned, excluding two, an appreciable degree of agreement was discovered among the remaining tests. ing the absolute zero was not confirmed in this study.
